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EDVLQRI7DYUD6SULQJVKDVDGUDLQDJHDUHDRINP6LYDV&LW\SURYLGHVDSRUWLRQRI WKHGULQNLQJDQGSRWDEOH
ZDWHUDYHUDJHIORZ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6L[ OLWKRVWUDWLJUDSKLF XQLWV IRUPHG IURP PHWDPRUSKLF DQG VHGLPHQWDU\ URFNV DUH ORFDWHG LQ WKH %DVLQ RI 7DYUD
6SULQJV 7KH ROGHVW XQLW LV .DUDoD\ÕU )RUPDWLRQ DJHG 3DOHR]R\LF0HVR]RLF >@ 7KLV IRUPDWLRQ LV IRUPHG IURP
VFKLVW PDUEOH DQG TXDUW]LWH 2Q .DUDoD\ÕU )RUPDWLRQ RUGHUO\ (RFHQH DJHG <ÕOGÕ]HOL )RUPDWLRQ OLPHVWRQH
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,Q DFFRUGDQFH ZLWK DUWLFOH  RI WKLV QRWLILFDWLRQ VHFRQGGHJUHH SURWHFWLRQ DUHD LV VWDUWHG IURP WKH RXWHU
ERXQGDU\RIWKHILUVWGHJUHHSURWHFWLRQDUHDDQGLVGHWHUPLQHGFRQVLGHULQJWKHDTXLIHUERXQGDU\FDQEHH[WHQGHGXS
WRDPD[LPXPRIVXUIDFHZDWHUFDWFKPHQWDUHD
3.1. Land explorations 
$IWHUWKLVH[SODQDWLRQVWRDFFRXQWWKHOLPLWRIµµ)LUVW'HJUHH3URWHFWLRQ$UHD¶¶RI7DYUD6SULQJVQ
PDZD\IURPVSULQJDUHDDVXUYH\LQJGULOOLQJZDVRSHQHGLQGHSWKRIP>@,QWRWKLVIRXQGDWLRQGULOOLQJ
WKHVDOW VROXWLRQZKLFK LVHOHFWULFDOFRQGXFWLYLW\ (&VFPZDVSUHVVHGDQGPRQLWRUHG IURP WKHVSULQJ
RXWSXW7KLVVROXWLRQZDVSUHSDUHGLQDWDQNNJVDOWOZDWHU+RZHYHUDIWHUDFHUWDLQSHULRGRIIROORZXS
LQGD\VILUVWGD\RQH WLPHSHUKRXUVVHFRQGGD\RQH WLPHSHU WKUHHKRXUV WKLUGGD\RQH WLPHSHUKRXUV
IRXUWKGD\RQHWLPHSHUVL[KRXUVILIWKGD\RQHWLPHSHUKRXUVWKLVVROXWLRQFRXOGQRWEHPRQLWRUHGRQRXWSXW
RIVSULQJZDWHUV7KHYDULDWLRQRIVSULQJZDWHUVZDVPRQLWRUHGE\(&PHWHUDVZHOODVODERUDWRU\DQDO\VHVZHUH
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SHUIRUPHGRQZDWHUVDPSOHVEXWWKHUHKDVEHHQQRFKDQJHLQWKHZDWHUFRQWHQWRIDQLRQVDQGFDWLRQV>@7KDWZDV










3.2. Simple hydrodynamics calculations 
 Q = A.K.i/n 














   T = K.b         
   
where K = T/b = 363 m2/day/20 m = 18.2 m/day. 

7RGHWHUPLQHWKHK\GUDXOLFJUDGLHQWL LQ'DUF\/DZ(TXDWLRQJURXQGZDWHU OHYHOK PRIQR.$5
ZHOO WKDW LVJLYHQLQVFKHPDWLFFURVVVHFWLRQRIVNHWFKGLVFKDUJHHOHYDWLRQRIVSULQJK PDQGGLVWDQFH
EHWZHHQ/ PZDVXVHG L  

   i = (h2 - h1)/L        
    
$YHUDJHSRURVLW\YDOXHQRIFRUHVDPSOHVZKLFKDUHWDNHQIURPPPRIQR.$5IRXQGDWLRQGULOOLQJ
ZHOOLV











   VGW =K.i/n        








LQWR DFFRXQW WKH K\GURJHRORJLFDO DQG WRSRJUDSKLFDO FRQGLWLRQV RI WKH WHUUDLQ SURWHFWLRQ DUHDV KDYH EHHQ GUDZQ
:KHQWKHDEVROXWHSURWHFWLRQDUHDVRIVSULQJVDUHEHLQJGUDZQXQGHUJURXQGGUDLQDJHJDOOHU\ZDVWDNHQEDVHDQG
FUHDWHGPUDGLXVIURPWKHFHQWUHRIWKLVXQGHUJURXQGGUDLQDJHJDOOHU\:KHQWKHILUVWGHJUHHSURWHFWLRQDUHD
P LV EHLQJGUDZQ WKH ERXQGDULHV RI DEVROXWH SURWHFWLRQ DUHD DUH FRQVLGHUHG :KHQ WKH SURWHFWLRQ DUHD LV EHLQJ
GUDZQ LQ WKH VWXG\ DUHD ZDWHU RXWOHWV LQ WKH YDOOH\ 7DYUD 6WUHDP ZHOOV DQG XQGHUJURXQG GUDLQDJH JDOOHU\ DUH
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